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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a data processing 
system adopting the unit connection system to attain 
data transfer performance with a high throughput and to 
enhance stable data transfer performance, independently 
of the number of units connected. 

SOLUTION: This data processing system is configured 
with plural data processing units 1A-1F, each having a 
data processing section and a data bus 5 transferring 
input output data of each data processing section 
connected in cascade via each removable interface 
section, and data are transferred between the respective 
data processing units. In this case, a transfer control 
section is provided between an input interface section 
and an output interface section in each unit, and data 
received at a unit synchronously with a clock are 
transferred synchronously to a next unit, via a flip-flop 
with a succeeding clock. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data processor which make column connection through the connection which 
detaches and attaches freely the data-processing unit equipped with the data bus which 
transmits the I / O data of the data-processing section and the aforementioned data-processing 
section, and is characterized by to constitute so that a transfer control section prepares 
between the input-side connection in each aforementioned unit, and an output-side connection 
and data may transmit to a contiguity unit through a flip-flop by clock synchronization by the 
aforementioned data bus synchronizing with the next clock signal of the clock signal at the time 
of an input in the data processor which performs data transfer between the aforementioned 
data-processing units 

[Claim 2] The data processor according to claim 1 characterized by constituting so that a 
transfer control section may be controlled and the aforementioned data transfer to a latter data- 
processing unit may be suspended, if the data of self-unit ** transmitted on the data bus are 
received. 

[Claim 3] The data processor according to claim 1 characterized by constituting so that error 
checking of transfer data may be performed and the obstacle generating part on a data bus may 
be pinpointed for every data-processing unit. 

[Claim 4] The data processor according to claim 1 characterized by constituting so that the data 
to which the data bus top has been transmitted at the time of the failure in a self-data- 
processing unit may not be transmitted to the self-data-processing section but the data with 
which a data bus top is sent may be transmitted to a latter data-processing unit. 
[Claim 5] The data processor according to claim 1 characterized by constituting so that the data 
transfer under transfer may be interrupted to a latter data-processing unit and data with the 
aforementioned high priority may be transmitted to a latter data-processing unit, if the data 
which have an attribute with a high priority during a transfer are inputted into a latter data- 
processing unit from the data-processing unit of the preceding paragraph in data. 
[Claim 6] A data bus consists of bidirectional transmission lines, and two or more data- 
processing units consist of two or more slave data-processing units subordinate to one master 
data processing unit and it. A slave data-processing unit transmits data to a master data 
processing unit in response to the read-out instruction from a master data processing unit. The 
data processor according to claim 1 characterized by constituting so that the data for a 
maximum of 2 transfer clocks may be transmitted by one read-out instruction, by the time data 
reach a master data processing unit. 

[Claim 7] Two or more data-processing units consist of two or more slave units subordinate to 
one master unit and it. A master unit adds a processing token to processed data, and transmits 
it to a slave unit. The slave unit in the state which can be processing started will stop the 
transfer to a latter slave unit, if processed data and a processing token are accepted. The slave 
unit which will be in the state which can be processing started is a data processor according to 
claim 1 characterized by constituting so that processed data and a processing token may be 
transmitted to a latter slave unit. 

[Claim 8] a master unit — processed data — conditional — the data processor according to 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdljp... 2003/08/26 



2/2 ^— v 



claim 7 characterized by constituting so that the processing token which the processing token 
was added, it transmitted to the slave unit, and the slave unit in the state which can be 
processing started accepted processed data and the processing token, changed the conditions 
of a processing token, and changed processed data and conditions may be transmitted to a 
latter slave unit 

[Claim 9] The slave unit in the state which can be processing started is a data processor 
according to claim 7 characterized by constituting so that processed data and a processing 
token may be accepted and the processing result data processed by the internal circuitry may 
be transmitted to a latter slave unit. 



[Translation done.] 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the data processor of 
the unit connection type system which comes to make column connection of two or more data- 
processing units. 
[0002] 

[Description of the Prior Art] Conventionally, as for the data transfer in a unit connection type 
system, many back-plane methods and stack methods are used. The back-plane method has the 
composition of connecting two or more data-processing units 10A-10F to a data bus 12 through 
Connectors 1 1 A-1 1 F as shown in drawin g 22 . 

[0003] Moreover, by connecting through the connectors 13A-13F which formed Units 10A-10F 
in the both sides, and 14A-14F, column connection of the internal bus which links between both 
connectors directly is made, and a stack method constitutes a data bus 15, as shown in drawing 
23 . 

[0004] For this reason, a back-plane method can increase the number of units by connecting a 
unit through a connector, and a stack method can increase the number of units by connecting 
with a contiguity unit through the connector attached in the unit 
[0005] 

[Problem(s) to be Solved by the Invention] However, by these conventional method, in order for 
a signal wave form to deteriorate by the increase in an electric load, the increase in trace length, 
etc., or for a transit delay to become large and to secure a demand transfer rate as the number 
of units increases, since it has the composition that many units share one signal line, there was 
un-arranging [ that the maximum composition of a unit had to be restricted ]. Moreover, by the 
stack method, in order to transmit a signal via a multi-stage connector, there was un-arranging 
[ that a transfer clock could not be raised ]. 

[0006] this invention was made in order to solve such a conventional technical problem, and it 
aims at offering the data processor which can demonstrate the data transfer performance 
stabilized irrespective of the number of units which makes data transfer of a high throughput 
possible, and is connected. 
[0007] 

[Means for Solving the Problem] More than one make column connection through the connection 
to which the data processor of this invention according to claim 1 can detach and attach freely 
the data-processing unit equipped with the data bus which transmits the I / O data of the data- 
processing section and this data-processing section. In the data processor which performs data 
transfer between data-processing units A transfer control section is prepared between the 
input-side connection in each unit, and an output side connection, and it constitutes so that 
data may be transmitted to a contiguity unit through a flip-flop synchronizing with the next clock 
signal of the clock signal at the time of an input by clock synchronization by the data bus. 
[0008] According to this invention, data transfer of the stable high throughput by the number of 
units can be performed by making the transmission-line environment in which high-speed 
operation is possible where the load was restricted with transmission-line length, and carrying 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2003/08/26 



2/9 ^— v 



out synchronizing-relay transmission of between the cut data buses at the shape of a pipeline. 
[0009] In invention according to claim 1 , if the data of self-unit ** transmitted on the data bus 
are received, the data processor of this invention according to claim 2 is constituted so that a 
transfer control section may be controlled and the data transfer to a latter data-processing unit 
may be suspended. 

[0010] According to this invention, the data transfer path of a system can be divided into two or 
more paths, and it can be made to operate simultaneously. 

[001 1] In invention according to claim 1, the data processor of this invention according to claim 

3 performs error checking of transfer data, and it constitutes it so that the obstacle generating 
part on a data bus may be pinpointed for every data-processing unit. 

[0012] According to this invention, the obstacle on a transfer path can be detected and an 
obstacle part can be pinpointed per unit. 

[0013] In invention according to claim 1, the data processor of this invention according to claim 

4 is constituted so that the data to which the data bus top has been transmitted at the time of 
the failure in a self-data-processing unit may not be transmitted to the self-data-processing 
section but the data with which a data bus top is sent may be transmitted to a latter data- 
processing unit. 

[0014] According to this invention, at the time of failure of the internal circuitry of a unit, an 
internal circuitry can be separated from a transfer path and a system can be worked 
succeedingly. 

[0015] In invention according to claim 1, if the data which have an attribute with a high priority 
during a transfer to a latter data-processing unit are inputted from the data-processing unit of 
the preceding paragraph in data, the data processor of this invention according to claim 5 is 
constituted so that the data transfer under transfer may be interrupted to a latter data- 
processing unit and data with a high priority may be transmitted to a latter data-processing unit. 
[0016] According to this invention, since data with a high priority are transmitted preferentially, 
the time which an Arbitration takes can be lost. 

[0017] The data processor of this invention according to claim 6 is set to invention according to 
claim 1. A data bus consists of bidirectional transmission lines, and two or more data-processing 
units consist of two or more slave data-processing units subordinate to one master data 
processing unit and it. A slave data-processing unit transmits data to a master data processing 
unit in response to the read-out instruction from a master data processing unit. It constitutes so 
that the data for a maximum of 2 transfer clocks may be transmitted by one read-out 
instruction, by the time data reach a master data processing unit. 

[0018] According to this invention, each slave unit can output every a maximum of two transfer 
clocks data in response to one read-out instruction from a master unit. 

[0019] The data processor of this invention according to claim 7 is set to invention according to 
claim 1. Two or more data-processing units consist of two or more slave units subordinate to 
one master unit and it. A master unit adds a processing token to processed data, and transmits 
it to a slave unit. The slave unit in the state which can be processing started will stop the 
transfer to a latter slave unit, if processed data and a processing token are accepted. The slave 
unit which will be in the state which can be processing started is constituted so that processed 
data and a processing token may be transmitted to a latter slave unit. 

[0020] According to this invention, even if a master unit does not check the processing start 
propriety state of each unit, the unit in which a processing start is possible can incorporate data 
autonomously, and can carry out processing execution. 

[0021] the data processor of this invention according to claim 8 — invention according to claim 
7 setting — a master unit — processed data — conditional — a processing token is added 
and it transmits to a slave unit, and the slave unit in the state which can be processing started 
is constituted so that the processing token which accepted processed data and the processing 
token, changed the conditions of a processing token, and changed processed data and conditions 
may be transmitted to a latter slave unit 

[0022] According to the conditions defined beforehand, to the unit in which two or more 
processing starts are possible, a multicasting transfer can be carried out and, according to this 
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invention, distributed processing of the data can be carried out. 

[0023] The slave unit which the data processor of this invention according to claim 9 has in the 
state which can be processing started in invention according to claim 7 accepts processed data 
and a processing token, and it constitutes them so that the processing result data processed by 
the internal circuitry may be transmitted to a latter slave unit. 

[0024] According to this invention, since processed data and processing result data can be 
transmitted on the same bus, a bus can be substantially used by the bandwidth of double 
precision. 
[0025] 

[Embodiments of the Invention] Drawing 1 is the block diagram of the unit connection type 
system by which this invention is applied, and column connection is made through the 
connectors 2A-2F as connection material which two or more data-processing units 1A-1F 
prepared in the both sides of each unit, and 3A-3F, and it is constituted so that data may be 
transmitted to the data-processing unit 1F side from the data-processing unit 1A side. Each 
units 1A-1F have CPU etc. inside, and have composition equipped with the data processing 
function. 

[0026] Moreover, in each data-processing unit 1A-1F, the interface sections (I/F section) 4A-4F 
are formed, and one connectors 2A-2F and the connectors 3A-3F of another side are connected 
through these I/F sections 4A-4F. Therefore, the data bus 5 which pierces through all the data- 
processing units 1A-1F is connected through one connector 2 (2A-2F) of each data-processing 
units 1 A-1 F, the I/F section 4 (4A-4F), and the connector 3 (3A-3F) of another side. 
[0027] Drawing_2 is the block diagram showing the composition of the transfer control section 40 
in the I/F section 4, and is equipped with the input section 41 which receives the data from the 
data-processing unit 1A side, and the output section 42 which sends out data to the data- 
processing unit 1 F side. 

[0028] The clock signal and input signal which were received in the input section 41 are inputted 
into the internal circuitry in the data-processing unit 1 (not shown), moreover, a clock signal 
should be amplified by the clock driver 43, and should be inputted into the output section 42, and 
an input signal should pass a flip-flop (FF) 44 and a multiplexer (MUX) 45 — it is inputted into 
the output section 42 

[0029] A flip-flop 44 is controlled by the clock signal, and it is the circuit which synchronizes an 
input signal, and a multiplexer 45 is controlled by the control section 46, and chooses and 
outputs the output signal of a flip-flop 44, or the output signal of an internal circuitry. The switch 
section 47 is installed between the clock driver 43 and a flip-flop 44, and supply of the clock 
signal to a flip-flop 44 is controlled under control of a control section 46. 
[0030] In this composition, the transfer control section 40 of each data-processing unit 1 
latches an input signal in the standup of a clock signal, and outputs an output signal to a 
contiguity unit. Since it passes along a transmission line with same clock signal and data, the 
influence of a KURROKU skew can be offset. Moreover, since the signal path between 1 transfer 
clocks can be limited between contiguity units, the load and path of a transmission line are 
minimized and improvement in the speed of each transfer between contiguity units is attained. 
[0031] For example, data-processing unit 1A of a high-order end is the camera unit which 
incorporates image data, and supposing the other data-processing units 1B-1F are image- 
processing units, on the other hand, image data will be transmitted to the image-processing units 
1 B-1 F from camera unit 1 A at **. 

[0032] If this image data is assigned to every one screen (frame) at each units 1B-1F, it will 
become important to raise a throughput, in order that the phase of the input data between unit 
1B - 1F may not necessarily have gathered and may transmit a lot of data rather. Then, the 
method of transmitting data by synchronizing-relay transfer in the shape of a pipeline like the 
gestalt of this operation works effectively. 

[0033] (The usual data transfer) In the usual data transfer in the gestalt of this operation, the 
data transfer stabilized in the high throughput becomes possible irrespective of the change in 
the number of units by carrying out high-speed operation of the data bus which restricts a load 
with transmission-line length and by which the electric operating environment has been 
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improved, and carrying out the relay transfer of the data by clock synchronization like a pipeline. 
Drawing 3 is a timing chart at that time. 

[0034] (Concurrent data transfer) The image processing system which drawin g 4 made data- 
processing unit 1A camera #0 unit, made data-processing unit 1B image-processing #0 unit, 
made data-processing unit 1C camera #1 unit, and made the data-processing units 1D-1F 
image-processing #1 - #3 unit is shown. 

[0035] In this composition, the transfer path between image-processing #0 unit 1 B and camera 
#1 unit 1C is divided, the image data incorporated by camera #0 unit 1A is processed by image- 
processing #0 unit 1B, and the image data incorporated by camera #1 unit 1C is divided in 
image-processing #1 - #3 units 1D-1F, and is processed. 

[0036] Specifically, the switch section 47 in the transfer control section 40 of image-processing 
#0 unit 1 B is made into an open state, and it carries out by stopping supply of the clock signal to 
a flip-flop 44. 

[0037] Thereby, the picture transfer path of camera #0 and the picture transfer path of camera 
#1 are divided, and data transfer can be simultaneously performed independently. However, when 
transmitting the image data of camera #0 to image-processing #1-#3 unlike the separate bus 
divided completely, data transfer can be performed by driving transfer control-section 4of 
image-processing #0 unit 1 B B, and carrying out the relay transfer of the image data. 
[0038] (Obstacle detection) Drawing 5 is the block diagram showing operation in the case of 
detecting the obstacle on a transfer path. As a means to detect the obstacle on a transfer path, 
the error of transfer data is detected, and when a stack is carried out in the error of meanses to 
correct the error, such as parity and ECC (Error Correcting Code : error correcting code), and a 
transfer protocol, there is WDT (UOTCHIDO timer) used well to detect it and restore. 
[0039] With the gestalt of this operation, if an error is detected, the information which shows 
error detection to the register REG in the data-processing unit will be set, and generating of a 
transfer error will be notified to other data transfer units through the asynchronous path 6 
established independently [ the data transfer bus 5 ]. 

[0040] Other data transfer units which received the notice of an error stop a transfer 
immediately, it specifies between which units on a transfer path the master unit investigated the 
register of each unit and the obstacle generated it, and error processing, such as separating an 
obstacle unit, is performed. 

[0041] In this example, an obstacle is among data-processing unit 1D - 1E, the information which 
shows an error check to the register REG of data-processing unit 1D is set, and the information 
which shows an error transfer to the register REG of data-processing unit 1E is set. And an 
error is notified to other data-processing units through the asynchronous path 6 from the data- 
processing units 1D and 1E. 

[0042] (Separation of an obstacle unit) Drawing 6 is the block diagram showing operation at the 
time of forming through pass mode so that the transfer control section 4 and internal circuitry of 
the unit may be separated, when an obstacle occurs in the internal circuitry of a certain unit and 
it becomes impossible to operate normally. 

[0043] In this mode, if data and the control signal which were received from the contiguity unit 
are delivered to latter contiguity as it is at a unit and it sees from the whole system, although it 
becomes 1 clock ******** delay element, it can be considered that data are what does not 
interfere in data transfer at all and does not exist. 

[0044] this example — the internal circuitry of data-processing unit 1 D — an obstacle — 
generating — the internal circuitry of data-processing unit 1 D, and transfer control-section 4D - 
- separating — transfer control-section 4D — data — one clock — ********** — s j gns that it 
operates as a delay element are shown 

[0045] (Data transfer with a priority) If drawin g 7 prepares a priority in the data to transmit and 
the data of a high priority are received during a low priority data transfer, it will once interrupt 
the low priority data transfer under execution, and will transmit the data of a high priority. For 
example, in burst transfers which occupy the data transfer bus 5 constantly, such as image 
display, when performing high interruption processing of urgency promptly, it is effective. 
[0046] Drawing_8 is a flow chart which shows the procedure of the priority processing in each 
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data-processing unit. First, if data with a priority higher than the data under transfer come (Step 
S1 1), a control section 46 will save non-transmitted data at the momentary buffer in a self- 
data-processing unit (Step S12), will update the priority attribute of a transfer, and will transmit 
high priority data to the following data-processing unit (Step S13). A priority attribute is returned 
after the completion of a transfer, and the data of a low priority saved at the buffer temporarily 
are transmitted (Step S14). 

[0047] Rather than the data under transfer, a priority will notify the collision of a transfer, if low 
data come (Step S1 1) (Step S15), and the data transfer under execution is continued (Step S16). 
Collision release is notified after the completion of a transfer (Step S17). 

[0048] While drawing 9 being the timing chart which shows an example of a priority processing, 
and having transmitted the 8-bit data L0-L7 to data-processing unit 1C from data-processing 
unit 1 B If the 4-bit data H0-H3 with a high priority are transmitted from data-processing unit 1 A 
After data-processing unit 1 B saves the non-transmitted data L3-L7 at the momentary buffer in 
a unit and transmits previously the data H0-H3 with a high priority, it transmits the remaining 
data L3-L7. 

[0049] (Bidirectional transfer) Drawin g 10 is the block diagram of the unit connection type 
system of the single master composition which was extended to the data transfer path of a 
bidirectional transfer of the data transfer bus 5, made data-processing unit 1A the master unit, 
and made the slave unit the data-processing units 1B-1F. 

[0050] The relay transfer of the control signal of access which master unit 1A sent is carried out 
in between slave unit 1 B - 1 F, the relay transfer of the bidirectional reverse path is carried out, 
and the lead data from the slave units 1B-1F reach to master unit 1A. 

[0051] Therefore, to lead access from master unit 1A, the slave units 1B-1F return data, and 
although it reaches master unit 1A, every two clocks time difference arises between contiguity 
units, respectively. It is possible to read only the data which can be transmitted with two clocks 
from all units by one lead access using this time difference. 

[0052] Drawing 1 1 is the timing chart which shows the operation, and it is process in which a 
relay transfer is carried out one by one, and the lead access BR emitted from master unit 1A 
goes to the slave units 1B-1F. From data Do-D1 from slave unit 1B, the data D2-D3 from slave 
unit 1C, and slave unit 1D, signs that the data for two clocks are transmitted from each slave 
unit are shown like data D4-D5. 

[0053] In time, processing is started by making a data input into a trigger with (parallel 
processing), and if the data to process consider as image data, it can transmit to an image- 
processing unit by one-way traffic from the camera unit which is a source of data at the parallel 
processing system which a data unit and a batch become from the data-processing unit 
corresponding to 1 to 1. If data are simply assigned to each unit when variation is in the time 
which processing takes to each unit, the time interval of a transfer must be doubled with the 
maximum of variation, and useless time will be wasted. 

[0054] On the other hand, the unit which completed processing early is found out, if it is going to 
assign data without the futility of time and the signal line for a state sense is prepared, in order 
to discriminate the unit which completed processing, many signal lines are needed, and it takes 
time for discernment processing. Then, a processing token is added to transfer data, a relay 
transfer is carried out, if the unit in the state which can be processing started receives data and 
a token, they will be incorporated, and it considers as the distributing system which started 
processing. It is made not to pass a token to the next unit of the unit which received data and 
the token. 

[0055] Since the unit in which one of processing starts is possible can process data even if time 
until it can start the next processing because of the variation in the processing time becomes 
long by this, baton time can be shortened. 

[0056] DrawingJ_2 is a flow chart which shows the procedure by the side of the master in such a 
parallel processing system, and the procedure by the side of a slave. As procedure by the side of 
a master, a processing request token and processed data are transmitted to a slave side (Step 
S21), and it waits for the answer (ACK) from a slave side to come on the contrary predetermined 
time (Step S22). If ACK comes on the contrary (Step S23), the processing after Step S21 will be 
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• repeated again and ACK will not come on the contrary, after carrying out error processing (Step 
S24), the processing after Step S21 is repeated. 

[0057] If a unit is an idle state as procedure by the side of a slave when a token comes (Step 
S31) (Step S32), data will be incorporated without sending a token to the following unit, and ACK 
will be returned to a master side (Step S33). An end of processing of the incorporated data 
repeats the processing after Step S31 again (Step S34). If a unit is not an idle state (Step S32) 
a token and data will be transmitted to the following unit (Step S35), and the processing after 
Step S31 will be repeated. 

[0058] (Extended token method) When performing processing different, respectively, the token 
method mentioned above is extended, and information, such as processing conditions, is added 
to a token and it is made transmit processed data to two or more units, and to transmit to it. 
[0059] For example, when transmitting and carrying out distributed processing of the data to N 
units, the numerical information N is added to a token. The unit in which a processing start is 
possible receives a token, judges N That the value is the first unit which will process data if it 
becomes, and performs processing which the first unit should perform. The value of a token is 
reduced one simultaneously and it transmits to the following unit. 

[0060] Like the following, the unit which can be processing started performs processing 
according to the value of the received token, and delivers the token reduced one to the following 
unit. The unit which is not possible for a processing start, and when [ even if a processing start 
is possible, ] a token value is already zero, a token is passed to the following unit as it is 
[0061] Even when carrying out distributed processing in N units, it becomes unnecessary in this 
way, for the number of processing units to be not necessarily a multiple of N, since the next 
processing can be assigned to the unit whose processing start completed the assigned 
processing and was attained again when carrying out distributed processing of the processed 
data by the multi-unit. 

[0062] Drawing 13 is a flow chart which shows the procedure by the side of the master in such 
an extended token method, and the procedure by the side of a slave. As procedure by the side 
of a master, the number of destination units is set to a processing request token (Step S41) and 
a processing request token and processed data are transmitted (Step S42). If ACK of the waiting 
for a predetermined time (Step S43) and the number of times of predetermined comes on the 
contrary that the answer (ACK) from a slave side comes on the contrary (Step S44) the 
processing after Step S41 will be repeated again. If ACK does not come on the contrary after 
carrying out error processing (Step S45), the processing after Step S41 is repeated. 
[0063] If (Step S51) and a unit are idle states in a value positive in a token as procedure by the 
side of a slave (Step S52), a token value will be reduced one, data will be incorporated and ACK 
will be returned to a master side (Step S53). Subsequently, the data which transmitted a token 
and data to the following unit (Step S54), and incorporated them are processed (Step S55) 
[0064] An end of processing of data repeats the processing after Step S51 again. If a unit is not 
an idle state (Step S52), a token and data will be transmitted to the following unit (Step S56) 
and the processing after Step S51 will be repeated. 

[0065] (Conversion data transfer) When processed data are processed in one data-processing 
unit and the data is transmitted to the unit, there is no meaning already transmitted to the data- 
process.ng unit of the latter part. On the other hand, the unit in which a processing start is 
possible needs to output the processing result completed before it. For example, a picture which 
processes the picture input from a camera and is different from an input is made, and the case 
where this is displayed hits this. In this way, by substituting secretly the data transmitted using 
the same bus on the way, the real transfer rate to the double precision of the bandwidth of a bus 
is realizable. 

[0066] Dr__w__gJ4 and dj__wjng_!5 are the block diagrams and timing charts which show signs 
that the processed data D0-D7 sent from unit 1A are processed by unit 1C, and it is outputted 
as processing result data R0-R3 from unit 1C. 

[0067] (Wait control) It receives a wait (Wait) signal from the internal circuitry of a self-unit or a 
latter data-processing unit, drawin gJ6 is the block diagram showing the gestalt of other 
operat.ons of the transfer control section 40, it is constituted so that it may output to the data- 
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processing unit of the preceding paragraph, and it has the composition of having the buffer 48 for 
preservation other than the flip-flop 44 further for data transfer temporarily [ data ]. Other 
composition is the same as the composition shown in drawin g 2 . 

[0068] When according to this composition data are continuously outputted from master unit 1 A 
and the state where can receive data or they cannot be taken out with the slave unit 1 B - 1 F 
side without retardation arises, the wait signal which requires that data output should be 
suspended to master unit 1A is needed. 

[0069] For example, the case where it is receivable if it passes for a while although other 
processings are performed, and the case where it is said that 16 bytes of processing is 
performed again after continuing and performing 16 bytes of processing and carrying out a 
number clock pause correspond now. 

[0070] That is, data are received to some extent, and are processed, the processing result is 
outputted, and a wait signal is needed in order to perform processing in which data are received 
again. If a wait signal is received from a self-unit or a latter-part unit, each unit will output a wait 
signal to a preceding paragraph unit, and will interrupt transfer data. 

[0071] However, since reaching master unit 1 A takes time even if it outputs a wait signal from a 
certain slave unit, since column connection of two or more units is made, also between them 
from master unit 1A, data are outputted one after another. In such a case, the already outputted 
data are saved at the buffer 48 of each unit, and it saves temporarily until a wait is canceled and 
a transfer is resumed. 

[0072] Drawing 17 is a flow chart which shows the procedure of such wait control. If there is a 
wait demand from the internal circuitry of a self-unit, or a latter-part unit (Step S61), the 
transfer control section 40 will output a wait signal to a preceding paragraph unit, and will 
interrupt the output to a latter-part unit (Step S62). If there are data from a preceding paragraph 
unit (Step S63), it stores in the buffer 48 for preservation temporarily (Step S64). 
[0073] If a wait is canceled (Step S65), the output to a latter-part unit will be resumed (Step 

566) , and after discharging the data stored in the buffer 48 for preservation temporarily (Step 

567) and completing it, wait release is notified to a preceding paragraph unit (Step S68). 
[0074] Drawing 18 is a timing chart which shows operation of wait control. When data Do-D2 has 
been sent to the self-unit from the preceding paragraph unit and the wait signal has been sent 
from the latter-part unit, a wait signal is transmitted to a preceding paragraph unit, data D3 are 
stored in the buffer (tmp) 48 for preservation temporarily, and the output to a latter-part unit is 
interrupted. Data D4 are similarly stored in the buffer 48 for momentary preservation of a 
preceding paragraph unit. 

[0075] If a wait is canceled, the data D3 stored in the buffer 48 will be discharged, it will output 
to a latter-part unit, and wait release will be notified to a preceding paragraph unit. Then, the 
data D4 stored in the buffer 48 for momentary preservation of a preceding paragraph unit are 
discharged, and it is transmitted to a self-unit. It usually passes along the data D5-D7 after it, 
and they are transmitted. 

[0076] (FIFO control) From an origination-side unit to a receiving-side unit, it can be considered 
in this way that each unit is FIFO which saves transfer data temporarily. Supposing there are n 
units, when performing data transfer from a high-order end to a low order end, there is delay of 
n-1 clock, and by the time the slave unit of a low order end takes out a wait signal and gets 
across to a master unit, "(n-1 )x2-1" clock will pass. 

[0077] For this reason, FIFO of "(n-1 )x2-1" stage is needed. Although it has one step of FIFO 
in each unit and a wait signal is transmitted from a slave unit in order toward a master unit, since 
there is every one clock delay, two data are saved to each unit. One piece drives and one more 
piece is put into FIFO (buffer 48). 

[0078] Master unit 1A has the information on whether each slave unit has FIFO, and must not 
perform a burst transfer to a slave unit without FIFO. Moreover, when there is less FIFO than a 
required number of stages, a master unit can insert a wait signal and can reduce the initial 
complement of FIFO. 

[0079] Next, drawin g 19 is a timing chart which shows signs that transmit the data for several 
steps until it considers that a slave unit in the meantime is FIFO and connection between master 
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unit 1A and slave unit 1D is established, in case data are transmitted to for example, slave unit 
1D from master unit 1A, and transfer control is carried out with the ready signal (signal which 
can be transmitted) or wait signal from slave unit 1 D. 

[0080] That is, if data are outputted from master unit 1A in order of data DO, D1, D2, and D3 and 
data DO reach slave unit 1D, a ready signal will be sent to master unit 1A from slave unit 1D. 
[0081] If data transfer is stopped and a ready signal reaches master unit 1A until a ready signal 
reaches master unit 1A, master unit 1 A will output the following data D4 and D5. Then, if a wait 
signal reaches from slave unit 1D, data transfer will be stopped again and data D6 and D7 and — 
will be outputted by attainment of the following ready signal. 

[0082] Drawing_20 is a timing chart which shows signs that block transfer is performed, after 
connection between a master unit and its slave unit is established, in case data are transmitted 
to a slave unit from a master unit. The data of the 2nd henceforth cannot be transmitted until 
master unit 1A advances a transfer request to slave unit 1D and slave unit 1D returns a ready 
signal. If master unit 1 A performs a data transfer new whenever it receives a ready signal from 
slave unit 1 D and a wait signal is received, it will suspend a data transfer. 
[0083] (Ring-like connection) Drawing 21 is the block diagram of the unit connection type 
system constituted so that the ends of a data bus 5 might be connected and it might become 
ring-like, makes a data path to which access from master unit 1A takes a round of the slave 
units 1B-1F, and returns, and enables it to perform bus access by the pipelined architecture by 
processing all signals by one-way traffic. 

[0084] For example, when master unit 1A performs light access, the light buffer is given to the 
slave unit and light access which is different in pipeline with the POS Ted Wright method can be 
published continuously. On the other hand, in lead access, while waiting for data to come on the 
contrary, a bus can be occupied and a throughput can be reduced. 

[0085] Moreover, with this composition, since the lead data from a slave unit are transmitted in 
the same direction as an access-control signal and return to a master unit, the next access can 
be published continuously, without waiting to complete access. Lead access and light access can 
raise a throughput. 
[0086] 

[Effect of the Invention] According to invention according to claim 1, data transfer of the stable 
high throughput by the number of units can be performed by making the transmission-line 
environment in which high-speed operation is possible where the load was restricted with 
transmission-line length, and carrying out synchronizing-relay transmission of between the cut 
data buses at the shape of a pipeline. <BR> [0087] According to invention according to claim 2, 
the data transfer path of a system can be divided into two or more paths, and it can be made to 
operate simultaneously. 

[0088] According to invention according to claim 3, the obstacle on a transfer path can be 
detected and an obstacle part can be pinpointed per unit. 

[0089] According to invention according to claim 4. at the time of failure of the internal circuitry 
of a unit, an internal circuitry can be separated from a transfer path and a system can be worked 
succeedingly. 

[0090] According to invention according to claim 5, since data with a high priority are 
transmitted preferentially, the time which an Arbitration takes can be lost. 

[0091] According to invention according to claim 6, each slave unit can output every a maximum 

of two transfer clocks data in response to one read-out instruction from a master unit. 

[0092] According to invention according to claim 7, even if a master unit does not check the 

processing start propriety state of each unit, the unit in which a processing start is possible can 

incorporate data autonomously, and can carry out processing execution. 

[0093] According to the conditions defined beforehand, to the unit in which two or more 

processing starts are possible, a multicasting transfer can be carried out and, according to 

invention according to claim 8, distributed processing of the data can be carried out. 

[0094] According to invention according to claim 9, since processed data and processing result 

data can be transmitted on the same bus, a bus can be substantially used by the bandwidth of 

double precision. 
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